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Slip Casting and Nitridation of Silicon Powder 
ljy Y achiho ^SEKi^ 



ABSTRACT 

Slip casting and reaction sintering of silicon powders were described. The cast slips of silicon tend to 
stick firmly to the plaster mold. In order to remove the cast ware from the mold successfully, the thin layer 
of soft soap was coated on the inside surface of the mold and then the porous membram of sodium alginate 
containing cellulose powders was coated. This double coating technique settled the sticking problem mentioned 
above. 

Th cast ware was nitrided in nitrogen flow or nitrogen containing 5 % hydrogen at atmospheric pressure 
and the temperatures in the range of 1000 to 1420 °C. 


■> <J 3 >©§§&*$;*' y Zflt, £0!- < Hr 3 

*(g( 6 j]it»'A,fc. m&A-BZBtt&Mt' 

b &1v.'izt£t£+tz#>izti ') ■* yr xDmi'm&Mcoft 

1st:, carsa-ft 

BSSfcPftU:. 

m^^mmt^E.tiT<D^mvmitistz. mu~ 

i « » 

e>, gut* 4 31. 

tilf>Hr 7 i 3 VT-tgliT.* - 

o® i*'g^dn5S»a§l oatsssa t br <£« til 


CCt-ll 

•> ') => >$;££§§i£^fi£jf$u 

bf;. 

ii® TfJ < Sii:is or. E3@ia*38£ b f: *>', 
i t «* Uf -o TE* b r: . 

2 ?i a ^ a 

2.1 mm, -tofte 

i' ■; 3 >J *, Hry-yJ-itKCOUfig 99.5 

%. fiSli -325 > 3 Va0t0f, 
7 O 07 'Jf< 7 ? tts Hr i> 3" 7 3 5000 s T* SS£ b 
tZtCZ, fig*>'50/mn £ Ct iCDIiti tA£K<. 
12. 8//m £1 f *>' 50 %, 5 /mi £1T*> 23 % $> r> tZ . 

1)')- -t^o -XBjfc. stf y y -rt/itv- 




Btfzmzis. 

nu: - <& 


Is* a. 




II/^X asv s l^- f^z y 05 1 1 IP 








m 


( 71 > 

2.2 m2A&& 

2. 2. 1 X7'j-rof<f<r> 

te±**v 9-rt‘*£-f5cfi!cU oi'T-T 
* ( t?08 ILfe* 7 9 — ‘? 3 , ?£SHbt5j. 7 9 

HZKr.t:. cue,*? 

') -o»nnm*tomw£&to**vhz. anmu 

t'UBSSUt LX it, S-Tte«)l-7K*'7^-J^ey-^ 
'MFo^ + f-f K 1J jb\ 

figfcnfcJ: bizf£r>tz 3> ’*'. 

t l/Tr^+^Sv-Zi*' 9 7 5 9 -rt/Stv-^fflEB- 

ii. LtzV-1 

X ? 9 - >3£ $ ®ig* 8, -<» i^fST- & 5 . 

2.2.2 *S?*t* 

•> <) -d u -£, iuaa©'j:i'-t t»3!>S! 

L/, iBaai-c ->>)3>i mb-f, 

itz<. LKVr,xmmicmLxiti'Zi'*>'ti3&v'n 

fcftTO* s, i>\ “film technique” 2 ’' 3> T* 

C<Dj3fo±%in'£T * ? 

*®&, »^ia 

®@-r-5CilCJ; »), -tr,3!>S!'ra®|!:7^4'>Kv- 
8i4*fi£JgKfcl'T, 

7 3 tmtCDtim&ttkLt. ot-tz 4©T*4>5. 

“film technique” ® b, $ f, 

l=ifW'llS!DSftS*35*U IBS. RS!CtoC'T#ii 
*RJBfc®®R¥*liiA,if-fe*p iVfStiK&SJb 
r; 7 >. 

Z3 Bib*# 

l§&*.flE^£»-3*:i/9 3 >5&®f£ii&SI&gibb 

tz. ■>>) o >itmtiza>tz>). {*a^b*‘ , s»T/j'$c> 

5*>*. Blbi^SSKlST** J 8, Ci, g{b£i£-fcfifr 
ttl'Ci, BttOMBiyatf *ftgft ,0, - 1,> '.i£*©fc 
». M- Kti*£ <T§^©. CG>1ztt>, t*)S> 
*.-f*9fSEfc*il'TU: 20t *>f. l.OOO’C £T'£ 4B#Jfi], 
l.OOO’C *>&1. 300<C £T*£ 140B§ H, 1,30090 t> b 


425 

1.4209C ZXZ 24Ujt®i)>tfX&&bt:. 

£fbsi£gfl] bfriFiiBtflESt^ (®J3-^ I&» 
DSPSH-30) XS) 1 ), £®^:^S35mm ©^,|>E(B 
km Ti> %• » A Liz. is 9 3 > B5©^ 
li. MJ8*W®b#:*©T*-t 7--K- F (B*1b¥8£ 
Sg SSA 0) ICO-e-T, jtP®if*S5l-E®/;. tPfc&IZ. 
flffibfclSlGft.’cJ: *), S«aBB» 

Ggffl lx* ®si|g£±ld* -r?, -Aico-e-r:. 

5£si4'i 3.izttm%t*mz>&%t>?.*# 
ip&mfsr. &ALx>'3Htz. jfr&R ftOZt) 
It, A^EEi 0 i 1, 000 N/m 2 *o©ii2,OOON/m 2 ^ 
If-Ottiz Ac* < l/f:. *'-* gftal It 15 mZ/min 4>5f>(i 
40 m//min £ bfc- 

3 mussac*#!* 

3.1 

“film technique” ^i/'j3 O {£©! - tb 

£©fc:«>RSB$ic 

fi£,Jgft©-gS!i®Sbt;. Ka¥(i*525%icsi/f:. 

^K-TliKSftOKa^fcffiTS-e-afcfc, iU' 
>?£££?$ bA. *cd%— I t* ? 3 9’S^®-''*©* 9 -it 
yirXDmifiX’&Z. Ctllt&teT i* 7 3 
§5~ li 7^+®i7- 

0-tiHj -Xt85^®1SlBT'*)?>. Cixii-fe -7 3 r>^Sl£ 

JBffi $ ns 7*4 > S v - ?¥SR©&fcicttftft*« 3 

tz. 

3.1.1 * y -t -y r viafoa 

■fe-j, 3 'J-t^>>®»Sli 0.2~ 

3. 2 % t bl;*:, 0. 4~1. 6 % ®®ffl*!6SSh;i < . 0. 6 
~1.0%*>'g®T‘*-pA. ftS^1.6%*|gjLSt, -fe 
7 3^S!0R^I6**>tet^jL. Ri&^R]biS<«- 3 
A. 0. 4% EITT*(iBftS6S®«M¥6> - ig*bA. 
fc# SKihie* 6 1z & IZ It. 2®m&l'Ct 
\zti ') -t 

3.1.2 

r^4>®v- ^'¥a®o^{b® tz 8), t^u-xg) 








m 




426 


a co «■» 


25% L. 0.02-1.6 

%ffifiabr:. ^fiD¥o. 2 %£t±(cfci'r 2 SS*^f). & 

5P?0®ffi?;ii io% £iTi -8,'PLtz. 

c 0IKT-, -t A, a - x g) X fi i>* « AT 5 1- bf: *>• 

i\ <t£->tz. cwk 

^fl#o©m¥®T©/ga t n a b n * . ppr a ; 

C«i-i oT(, »<u-'irii ) ()Jn4fi'Ht*ir®e-r5J; z> 
izwuit7$t¥v*>i). ■k^t.-xsimaiiiaiiT** 
5. •b;Uo-X»*^iPac5>±IS!iSe0«JI-tt«>?)il. 
ft0.8%T'*>3p. 4r;-feAn-XS*©a*!i._ifi«g 
0 100-200 X 7 y 3 , 200-300 *■? is *, 300 J ? is 
* EJLT0&85IP5 1 1 iilJffi DT-* >) . 

3.2 % 

>K5ai!£, «Mffl^as©st{bt©fifffl<»‘'W 
fUT<*5. $f, 

iieaicttD. 

ttoP. SfcKS!(cffia-r«-fe^o-jfgSl)n^©l6H 

*>'&A Is, 3. 1. 2 ©ig 0. 2-0. 6 % t' -it: t> ©*>*, 
0.05—0.6% itu^tz. 

3.3 

3-21 z&s<t:t £.*>&$>, f£K©iSii;v?®li0<;©«t 

lOOggPlStjU 4i9 7->i)*8v- 

V t i !- 0. 25 SB t U: ■ C 0$S© 30^ K*J if Z f£g 
lift o. 18 Pa-S T?<fc -3 tz i> C> , I3&sg0*0 teg© 
200{g£UiT-*S. C.0SSffi5Og&!C.*}U is V ? >®X 
£ 70^mijalst>^ t-tffztoB. BJjSoPfe^Sft-f’ >X 
0S ETlt 20 ^R 3 &B Uf;. /«cfc c© * ? !> -© pH 
li8.5T-*^f;. 

^IC-tr ■, 3 ->K©g^--7©g®!C0.8% * y -fc „<r 

T-^t,'TL*ot^r:. c©-fe ^ 7 -t^o- 

xt»A£0.2%#^-f *. 0.2% 7M‘>8 v-^ss 
2tf@gil&, £#0«*gfftU +5-3 
•>Srt®(CT^4'>Kv-x— fc*n-Xf9**0¥2 
mz&BZs-tttz. 


( 72 ) 

'J 3>l»5i;*7 'J-*±E©-k 7 

3->S)niSl/iAX.^20^T'»iix.%-»7t7:. *iiA 

«7» 16-24 B#B3LT6*?>KSU •> U 3 

x-**n -xta^¥aKT-ss$nT07;*»*, 

t-J: ^TfiEiiSSn, 

££Jf$&©A£ ? ii 50 x 20 x 4mm itzli 70 X 40 x 4mm 

T-*t), XV ->®S«ftl.35Mg/m*T*of:. 

3.4 Bit 

3.4.1 EifcrtXP.fcSStt 

3. 3 (Cfcl 'T*# 1. 420^ 

STUniSbfc. anf»i3£fcttM»©fl88 (soot £TF) 

IZisi'T 500 ml/min OgJ^T-Ei;*'* £ 30#P$fft L3 
-317. Jp-L,'®ra©$^^S^T-B^b7c. Ugl^litfx 
©& 2^I-^U *PiS*‘*l.420'C 

ttStT-fltboo'tJP. igSS&7&. *p*>ibl**4£ £ !) 
liUztch, &&PiiSfe0«m©Sim<*:&>'-lSt-. 
*>*i'f i»tt»c<£ O T#e L/TI V: • 

->■; 3 >©g{fc(i^0«t tj %£>$n 

i. 

3Si + 2N*=Si 8 N 4 

t©KJSli£BS»t«iE*tf X^ -J 3 >^0^*fife© 

i»->X/u©Sgiiljn*'f.ltSt$fi4E<l:$li. <tzs-f)\s 
cii:P4!i, tf;— fe;c*'^APicfi©x>Xvw©E 
4t^li{£< , <fe©iP>X^©^b¥i©gli8~18%lc. 
SUfc- 

&&B notrxEZi, mm.cDmitm~$z.zKmi&, 
mo>&ft<D%mvxzt>-itztztf>, &mv$tet'r>tz. 

6 U- >^^©(*ta®Jpjili i At*4t0i» f,, 
E<b*‘'iiA$g*>lil)nr 5 p * Xi±Ei»’ii* 

Lf;- ^bSt©*lHtM(ia{)A^i->t0T'1.95r-, 
mitmu 87 % gm i it££ $ np . 

3.4.2 EK?<i:*)!E©il^73xic«t5Eit 

c\ 3.4.1 cotg^rfe, E^b^ 

ti^^APPjSi'iilBox^X^icfcH'TgA'Tf:. tz 


( 73 ) 


±s -> ') a 


427 


c'UftBog-t tr<Sib^co^!i uioesi 9 
fe/J'3 < 9-11 «iT\ &iT5gib¥(i98%i;i£ Cf:. 
4 tfc*u-ii®i> , 2.2ml»o«^. ®:fs #ii 150-200 

MN/m* *0&*<Sl;t247MN/m* II&L7:. 

Hbtitzi : , Hit H Hv>X$:.ttefrr>Tz. 

a -^CD^ttOl'>TI±^®ICt7>t' 5. 

4 £ £ to 

■> ') 3 >|9^ffl«iiA£S®g^fiS®«:CDg{b^f7l'T 

E®*8**1M:- 

l) •> <) zj 'T. £ -t 

s. 3 r>®!t©f^S^6)5±-r5ifiU'^?i;^*|5gL7;. 

l)-l -t s, 3 ->£!!- *fu * >) -t •;, y > ft&S *e ft 
i\ fiSJgftOBS^rE^KCT:. 

1) -2 ta4‘>kv -#■— t ji/d -xta^^aig^ 
ftffflU J8«(*0S»=*aLf:. 

±ie-o©^tt®wffl!-j; t) , •> y 3 >®nacom&?> 

ten, $Mfoor ') - >mmt & 1. 35M g /m* 

v*>itz. 

2 ) m s,iitz BZB&zgm. 

mtbtz. gftmi?l<m&&£L'tzi&£ic*n'TX’ J P& 


<. &umim98%*7fiLtz. ten tstsam^autiito 
ftlf & $ li. * 2. 2 iTtlft©-* > 7 a Hfci 'TI4 

|'i 150-200 MN/m* V$>r>tZ. 

K 8? c©0f£ i-fc-f>T, “i 

^SB4S5Sf5Ea5ftl®¥a©fc?^45-r«.*3U7;. CC 
KSWOgfcSfrL-ST. 

«MS£« 

1) W. E. Hauth: J. Phys. & Colloid Chem., 54, 142 
-156 (1950). 

2) P. E. Renpes, B. C. Weber, and M.A. Schwartz: 
Am. Ceram. Soc. Bull., 37, 334 (1958). 

3) W.D. Kingery: Editor “Ceramic Fabrication Pro- 
cesses” p. 46—47 (1958). 

4) i vtw&zfo-bx, i:, 76, ft 
$8® (1979). 

5) : CMSS*#??, P- 104-105, (b¥ 
(1981). 

6) ^tt/fcfcSSSl : H± P- 304. 

7> m /\=f m ■■ ftsmii*, 57-078900 

8) A. Atkinson, A. D. Evans : J. Brit. Ceram. Soc., 
72, 43 (1974). 

9) iSR&B : R & Dl/t'a-, 12, 47- 

51 (1977). 

10) A.G. Evans, R. W. Davidge : J. Mater, Sci., 5, 
314 (1970). 

11) N.L. Parr and E.R.W. May : Proc. Bril. Ceram. 
Soc., 7, 81 (1967). 

(1982£M£30S£tf) 


